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abstract In a paper entitled Beables for Quantum Field Theory, John Bell has shown that it was possible
to build a realistic interpretation of any hamiltonian lattice quantum field theory involving Fermi fields. His
model was constructed along the ideas he used to present the de Broglie-Bohm pilot wave theory. However,
the beable (or element of reality) is now the fermion number density, which is not a particle density, as in
the de Broglie-Bohm pilot wave theory. The model is stochastic but Bell thought that it would become
deterministic in the continuum limit. We show that it is indeed the case, under an assumption about the
physical state of the universe, which follows naturally from the Bell model. Moreover, the continuum model
can be established directly. The assumption is that the universe is in a state obtained from the positronic sea
(all positron states occupied) by creating a finite number of negative charges. The physical interpretation
is the following: the negative charges are in motion in the positronic sea and their positions are the beables
of the Bell model. The velocity laws we obtain for the motion of the negative charges are very similar to
those given by Bohm and his co-workers for free relativistic fermions (first quantization). The Bell model
is non-local (it is unavoidable); we show it explicitly in the simplest case. Under the previous assumption
about the state of the universe, and for quantum field theories involving only Fermi fields, wave functions
can be defined, and calculations can be performed as in non-relativistic quantum mechanics, since we stay
in a sector of the Fock space with a fixed fermion number.
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